The presence of congenital hearing loss, the most significant finding in these patients has a penetrance of 2 35-70% type I and 55-83% type II . Hearing loss in these patients can be complete or partial, bilateral or [3] [4] [5] unilateral , furthermore, quite a number of patients with WS have both low and high frequency hearing losses and impairments.
Table I Diagnostic criteria for WS types I and II, to be counted as affected a person must have two major or one major plus two minor criteria.
Major Criteria:
-Congenital SNHL -.
-Pigmentary Disturbances of the iris: a) Complete heterochromia iridium; two eyes of different color. b) Partial or segmental heterochromia in one or both eyes; or c) Hypoplastic blue eyes; characteristic brilliant blue in both eyes. -Hair hypopigmentation: White forelock -Dystopia canthorum: W>1.95 -Affected first degree relative
Minor Criteria
-Congenital Leucoderma: several areas of hypopigmented skin. -Synophyrys or medial eyebrow flae.
-Broad and high nasal root.
-Hypoplasia of alae nasi.
-Premature graying of hair; scalp hair predominantly white before age 30. 
Materials and Method
During a recent survey at the Kaduna state special education school for the deaf/blind, Nigeria. 620 students 4 were evaluated and four had Waardenburg's Syndrome WS, giving a frequency of 0.65% WS among the institutionalized deaf/blind in Kaduna
Two males & two females with age range of 10-19yrs (mean of 15.75). All four (4) met the diagnostic criteria for WS. We also evaluated Pigmentary disturbances according to the criteria. All 4 subjects had complete blue irides, with 3 of them being bilateral and one unilateral. All 4 subjects had white forelock.
They all had Otoscopic, tuning fork, and Ophthalmologic examination and later subjected to Pure Tone Audiometry The presence of congenital hearing loss, the most significant finding in these patients has a penetrance of 2 35-70% type I and 55-83% type II . Hearing loss in these patients can be complete or partial, bilateral or [3] [4] [5] unilateral , furthermore, quite a number of patients with WS have both low and high frequency hearing losses and impairments. 10-19yrs (mean of 15.75). All four (4) met the diagnostic criteria for WS. We also evaluated Pigmentary disturbances according to the criteria. All 4 subjects had complete blue irides, with 3 of them being bilateral and one unilateral. All 4 subjects had white forelock.
They all had Otoscopic, tuning fork, and Ophthalmologic examination and later subjected to Pure Tone Audiometry (PTA) & Tympanometry.
In all the students Air-conduction thresholds were determined at 500Hz, 1, 2, 4 and 6 kHz by PTA. The degree of hearing loss was determined by taking the mean values across the frequency ranges.
We observed 3 major & 1 minor diagnostic criteria for Waardenburg's Syndrome. At the time of the survey none of WS subjects had any visual defects.
Discussion
During the survey, the frequency of Waardenburg's Syndrome 0.65% amongst the institutionalized deaf and blind in Kaduna, Nigeria shows how uncommon this syndrome is, compared to studies by Silan et al in 6 Turkey, in which they found 6.8% . Although this may also mean that occurrences are under-reported, as many individuals with WS do not present for evaluation especially those without a hearing loss and considered normal by their families or caregivers and as such lose out on proper counseling and probable amplification 7 .Our subjects met the diagnostic criteria for WS type I.
No skin Pigmentary disturbances were noted, however, complete heterochromia irides and white forelock were noticed in our Waardenburg's Syndrome subjects. Most commonly, the loss affected persons with more than one pigmentation abnormality and is profound, bilateral, and has been stable over time, this also agrees with 16 Newton.
Congenital SNHL is clinically the most serious symptom in these individuals, it is also a common denominator in both WS I & II and it is usually severe to profound, as seen in three(3) of the WS subjects (see fig. 2 This may be because our subjects were just four!
In WS, as in other hearing losses of genetic origin, patients can experience low to high frequency hearing losses. In fact, according to Nadol and Merchant who also showed that audiogram configuration is variable, with low 14 frequency losses being more common , however in our study losses were in both low & high frequencies. We however didn't have the luxury of using ABR (Auditory Brain Response Audiometry) or DP-OAE(Distortion product-Otoacoustic emission), as usual in developing countries it is too expensive for large surveys such as this, although it is not usually possible to determine these types of hearing losses by click-ABR, as it is not frequency specific.
Two subjects with hearing thresholds suggestive of severe and profound SNHL respectively passed a hearing
Aid evaluation and where offered amplification which they eagerly accepted (see fig 3 & 4) We therefore conclude that with availability of genetic studies, families can be traced and counseled to avoid future defects, and that Auditory Brainstem evoked Response Audiometry (ABR) and Distortion productOtoacoustic Emission(DP-OAE) & Newborn hearing screening be made available and at affordable prices and free if possible to encourage participation. The routine use of DP-OAE in children with WS can detect high frequency hearing losses and thus prevent overamplification in the lower frequencies during the fitting of hearing Aid, since use of hearing aid is the primary therapy for patients with Waardenburg's Syndrome.
